— _ Claims 
3)1/^0 )\L. A routing switch comprising: 

first router module having Nl signal input terminals, 
Ml signal\output terminals, an expansion input terminal and 
an expansion\putput terminal and including a means for 
routing a signal received at any one of the Nl signal input 
terminals selectively to any one or more of the output ^ 
terminals and for refuting a signal received at the expansion 
input terminal selectively to any one or more of the Nl 
signal output terminals \and 

a second router modules having N2 signal input terminals, 
M2 signal output terminals, ari expansion input terminal and 
an expansion output terminal aKd including a means for 
routing a signal received at anyNone of the N2 signal input 
terminals selectively to any one or\ more of the output 
terminals and for routing a signal received at the expansion 
input terminal selectively to any one or more of the M2 
signal output terminals, \ 

and wherein the expansion output terminal of the first 
router module is connected to the expansion input terminal of 
the second router module and the expansion output terminal of 
the second router module is connected to the expansion input 
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2. A routing switch according to claim 1, wherein the 
first -router modul^ includes a rectangular crosspoint matrix 
composed of Nl inpuuv conductors connected to the signal input 
terminals respectively, Ml output conductors connected to the 
signal output terminal^ respectively, an input expansion 
conductor connected to tshe expansion input terminal, an 
output expansion conductor connected to the expansion output 
terminal, Nl * Ml switch elements each operable selectively 
for connecting a unique combination of one input conductor 
and one output conductor, Nl switch elements operable 
selectively for connecting the\putput expansion conductor to 
any one of the input conductors and Ml switch elements 
operable selectively for connecting the output expansion 
conductor to any one of the Ml output conductors . 



A routing switch according to claim 1, wherein the 



first router module includes a 



switch core for switching 



serial digital data streams, the switch core including Nl 
SIPO registers which convert serial digital data to parallel 
form, an input expansion interface for receiving data from 
the input expansion terminal providing parallel output 



data, a memory means which iy 
parallel data provided by 
output data provided by th3 1 
output expansion interface 




ves and temporarily stores 
SIPO registers and parallel 
nput expansion interface, an 



terminals, and memory output 



coinected^to the expansion output 



terminal, M PISO registers connected to the M signal output 



neans for selectively providing 



data read from the memory means to the output expansion 
interface and the PISO registers. 

4. A touting switch according to claim 3, wherein the 
memory means ycomprises a first memory which receives and 
temporarily scores parallel data provided by the Nl SIPO 
registers and aysecond memory which receives and temporarily 
stores parallel Vutput data provided by the input expansion 
interface, and tha memory output means comprises a first 
intermediate bus, a\ second intermediate bus, an output bus, a 
third memory and a fourth memory, and wherein the first 
intermediate bus supplies data from the first memory to the 
output expansion interface and to the third memory, the 
second intermediate bus supplies data from both the second 
memory and the third memory to the fourth memory, and the 
output bus supplies data fApm the fourth memory to the PISO 
registers . 



5. A routing switch according to claim 1, wherein the 
first router module includes a switch core for switching 
serial digital data streams, the switch core including Nl 
SIPO registers which convert serial\ digital data to parallel 
form, an input bus which the Nl SIPO\registers access 
sequentially, a first memory which buffers parallel data on 
the input bus to a first intermediate bus, a second memory 
which buffers the data on the first intermediate bus to a 
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second intermediate bus, an output expansion interface 
cortnected to the first intermediate bus for supplying the 
parallel data on the first intermediate bus to the expansion 
input\terminal of the second router module, an input 
expansion interface for receiving data from the expansion 
output rerminal of the second router module and placing the 
data on cfcie second intermediate bus, a third memory for 
buffering Vhe data on the second intermediate bus onto an 
output bus ,\ and Ml PISO registers which access the output bus 
10 during selected time slots and converting the parallel data 
to serial fo: 

6. A roi^ting switch according to claim 5, wherein the 
second intermediate bus comprises a first intermediate bus 
segment and a second intermediate bus segment, the output bus 
comprises a first Nputput bus segment and a second output bus 
segment, the second memory comprises a first memory segment 
for buffering data on the first intermediate bus onto the 
first intermediate bus segment and a second memory segment 
2 0 for buffering data onthe first intermediate bus onto the 
second intermediate bus\ segment, and the third memory 
comprises a first me mo ryV segment for buffering data on the 
first intermediate bus segment onto the first output bus 
segment and a second memory segment for buffering data on the 
2 5 second intermediate bus segment onto the second output bus 
segment . 



7. A routing switch according to claim 5, wherein the 
input expansion interface include^ an input expansion bus for 
3 0 receiving data from the second router module and a memory for 
buffering the data on the input expansion bus onto the second 
intermediate bus . 



8. A routing switch according tov claim 7, wherein the 
3 5 output expansion interface includes a means for converting 
parallel data on the first intermediate b\s to serial form 
and the input expansion interface includes \a means for 
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cornier ting serial data received from the expansion output 
terminal of the second router module to parallel form. 

9. \ A router module having N signal input terminals, M 
signal output terminals, an expansion input terminal and an 
expansion \putput terminal and including a router means for 
routing a syignal received at any one of the N signal input 
terminals tayany one or more of the output terminals and for 
routing a sigVal received at the expansion input terminal to 
any one or more of the M signal output terminals, the router 
means including\a switch core for switching serial digital 
data streams, the switch core including N SIPO registers 
which convert serial digital data to parallel form, an input 
bus which reads the N SIPO registers sequentially, a first 
memory which buffeAs parallel data on the input bus to a 
first intermediate dois, a second memory which buffers 
parallel data on the \first intermediate bus to a second 
intermediate bus, an output expansion interface connected to 
the first intermediate \bus for supplying the parallel data on 
the first intermediate mis to the expansion output terminal, 
an input expansion interface for receiving data from the 
input expansion terminal and placing the data on the second 
intermediate bus, a third memory for buffering the data on 
the second intermediate bus onto an output bus, and M PISO 
registers for reading the output bus during selected time 
slots and converting the parallel data to serial form. 

10. A router module having \N signal input terminals, M 
signal output terminals, an expansion input terminal and an 
expansion output terminal and including a router means for 
routing a signal received at any one\of the N signal input 
terminals to any one or more of the oVtput terminals and for 
routing a signal received at the expansion input terminal to 
any one or more of the M signal output terminals, wherein the 
router module includes a switch core for switching serial 
digital data streams, the switch core including Nl SIPO 
registers which convert serial digital data to parallel form, 
an input expansion interface for receiving dat^a from the 
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input expansion terminal and providing parallel output data, 



a memory meVns which receives and temporarily stores parallel 
data provided! by the Nl SIPO registers and parallel output 
data provided ^by the input expansion interface, an output 
expansion interface connected to the expansion output 
terminal, M PISO Vegisters connected to the M signal output 
terminals, and memory output means for selectively providing 
data read from the memory means to the output expansion 
interface and the PISO registers. 

11. A router module according to claim 10, wherein the 
memory means comprises a Virst memory which receives and 
temporarily stores paralle\ data provided by the N2 SIPO 
registers and a second memory which receives and temporarily 
stores parallel output data provided by the input expansion 
interface, and the memory output means comprises a first 
intermediate bus, a second intermediate bus, an output bus, a 
third memory and a fourth memory, \and wherein the first 
intermediate bus supplies data froimthe first memory to the 
output expansion interface and to th^ third memory, the 
second intermediate bus supplies data\from both the second 
memory and the third memory to the fourth memory, and the 
output bus supplies data from the f ourthXmemory to the PISO 
iy ^g[ister s . _ \ 



having a pluisality of signal input terminals, a plurality of 
signal output tbrrninals, n-1 expansion input terminals and n- 
1 expansion output\terminals and including a means for 
routing a signal received at any one of its signal input 
terminals to any one orN{iore of its output terminals and for 
routing a signal received at any one of the expansion input 
terminals to any one or more of the signal output terminals, 
and an expansion interconnect network whereby each expansion 
output terminal of the ith router mts^dule (i = l...p) of the 
jth router (j = l...n) is connected to\an expansion input 



/ 




y^l 2v A routing switch comprising n routers (n>l) and 
rein each router comprises p router modules (pal) each 



